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(54) Crosstalk suppression in a radio network 

(57) The present invention relates to a communica- 
tion system capable of avoiding crosstalk with a simple 
structure. By assigning the same identification-number 
data (S3. S12) to a transmitter (2) and a receiver (3), 
performing the logical operation for the identification- 
number data with the logical operation means (5. 12) of 
the transmitter and the receiver, and detecting errors in 



the operation results by using en'or detection means 
(14), it is possible to perform enciphering and certifying 
without increasing communications traffic and thus 
avoid crosstalk with a simple structure because it is 
unnecessary to add and transmit the identification- 
number data. 
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Description 

[0001] This invention relates to a transmitter, a 
receiver, and a communication system and a communi- 
cation metliod, and more particularly, is applicable to a s 
radio network system tor radio-transmitting digital data. 
[0002] The radio network system includes a system 
for radio-transmitting digital data such as image data 
between an AV (Audio Video) unit sets and a PC (Per- 
sonal Computer) in a house or company. The radio net- 
work system realizes multi carrier transmission by using 
an orthogonal-frequency-division multiplexing system 
referred to as the orthogonal frequency division multi- 
plex (OFDM) system as a modulation system. 
[0003] In the case of this type of radio communication 
system, crosstalk may occur due to the fact that radio 
waves of adjacent other network reach the network of its 
own. Therefore, to avoid the crosstaiK a method is con- 
sidered which avoids the fact that radio waves of other 
network are erroneously connected by adding a net- 
work ID (Identification) to radio waves to transmit it and 
identifying radio waves belonging to a network by the 
network ID. However, this method has a problem that 
the overhead occurs that the communications traffic of 
transmission data increases because it is necessary to 
add a network ID to the transmission data. 
[0004] In view of the foregoing, an object of this inven- 
tion is to provide a transmitter, a receiver, and a commu- 
nication system and communication method capable of 
avoiding crosstalk with a simple structure. 
[0005] The foregoing object and other objects of the 
invention have been achieved by ^e provision of a 
transmitter for transmitting input data after applying pre- 
determined data processing to the input data. The 
transmitter comprises: error-detection-code addition 
means for adding an error detection code to the input 
data; logical operation means for generating transmis- 
sion data by applying the logical operation between the 
output data output from the error-detection-code addi- 
tion means and the identification-number data assigned 
to the transmitter to the transmission data; and trans- 
mission means for transmitting the transmission data 
after applying predetermined transmission processing 
to the transmission data. 

[0006] Further, this invention provides a receiver for 
receiving a transmission signal transmitted from a trans- 
mitter. The receiver comprises: reception means for 
receiving the transmission signal; logical operation 
means for performing the logical operation between the 
reception data received by the reception means and the 
identification-number data assigned to the receiver; and 
error detection means for detecting an error in the out- 
put data in accordance with an error detection code 
added to the output data output from tfie logical opera- 
tion means and disusing the output data when the error 
is detected. 

[0007] Further, this invention provides a communica- 
tion system for performing communication between a 



transmitter and a receiver. In the communication sys- 
tem, the transmitter has error-detection-code addition 
means for adding an error detection code to input data, 
first logical operation nfieans for generating transmission 
data by performing the logical operation between the 
first output data output from the error-detection-code 
addition means and the first identification-number data 
assigned to the transmitter, and transmission means for 
transmitting a transmission signal generated by apply- 
ing predetermined transmission processing to the trans- 
mission data. Also, in the communication system, the 
receiver has reception means for receiving the trans- 
mission signal, second logical operation means for per- 
forming the logical operation between reception data 
received by the reception means and the second identi- 
fication-number data assigned to the receiver and same 
as the first identification-number data, and error detec- 
tion means for detecting an error in the second output 
data in accordance with the error detection code added 
to the second output data output from the second logical 
operation means and disusing the second output data 
when the error is detected. 

[0008] Further, this invention provides a communica- 
tion method, which comprises the steps of: generating 
the first output data by adding an error detection code to 
input data; generating transmission data by performing 
the logical operation between the first output data and 
the first identification-number data: generating and 
transmitting a transmission signal by applying predeter- 
mined transmission processing to the transmission 
data; generating the second output data by performing 
the logica! operation between reception data obtained 
by receiving the transmission signal and the second 
identification-number data same as the first identifica- 
tion-number data; and detecting an error in the second 
output data in accordance with an eror detection code 
added to tiie second output data and disusing the sec- 
ond output data when tiie error is detected. 
[0009] The invention will further be described by way 
of exanrple with reference to the accompanying draw- 
ings in which like parts are designated by like reference 
numerals or characters; and in which : - 

Rg. 1 is a block diagram showing the structure of 
the radio network system according to an embodi- 
ment of the present invention; 

Fig. 2 is a block diagram showing the structure of a 
transmission circuit; 

Rg. 3 is a schematic diagram showing sutx:arriers 
according to the OFDM method; 

Fig. 4 is a block diagram showing the structure of a 
receiver; 

Rg. 5 is a schematic diagram showing the data 
processing by a radio network system; 
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Fig. 6 is a flowchart showing the data processing 
procedure by a transmitter; 

Fig. 7 is a flowchart showing the data processing 
procedure by a receiver; and s 

Fig. 8 is a block diagram showing number-of-bits 
conversion processing. 

[001 0] Preferred embodiments of this invention will be io 
described with reference to the accompanying draw- 
ings: 

(1) Structure of Radio Network System 

15 

[0011] in Fig. 1, symbol 1 denotes a radio network 
system to which the present invention is applied, which 
has a transmitter 2 and a receiver 3. The transmitter 2 
and the receiver 3 are mounted on an AV unit or PC set 
in a house or company and used for the communication 20 
between AV units, the communication from an AV unit to 
a PC, or the communication from a PC to an AV unit. 
[0012] The transmitter 2 inputs transmission data S1 
supplied through a predetermined data processing cir- 
cuit to a cyclic redundancy check (CRC) addition circuit 25 
4. The CRC addition circuit 4 adds a CRC code to the 
transmission data S1 every predetermined number of 
bits and outputs transmission data S2 thereby obtained 
to an exclusive-OR (XOR) circuit 5. 
[0013] A system ID number peculiar to the radio net- 30 
work system 1 to which the transmitter 2 belongs is pre- 
viously set to the transmitter 2 and stored in, for 
example, storage means such as an integrated circuit 
(IC) card. A system ID read circuit 6 reads a system ID 
number from the storage means and outputs the system 3s 
ID number to the exclusive-OR circuit 5 as system ID 
number data S3. 

[001 4] The exclusive-OR circuit 5 conputes the exclu- 
sive OR between the transmission data S2 and the sys- 
tem ID number data S3 every predetermined nunrtjer of 40 
bits as described above and outputs transmission data 
S4 thereby obtained to a transmission circuit 7. The 
transmission circuit 7 performs the multicarrier modula- 
tion processing according to the OFDM method to gen- 
erate transmission signal S5, and supplies the signal S5 4S 
to an antenna 8. Thereby, the transmission signal S5 is 
transmitted through the antenna 8. 
[0015] The receiver 3 inputs reception signal 810 
received by the antenna 10 to a reception circuit 1 1 . The 
reception circuit 1 1 performs a predetermined demodu- so 
lation processing according to the OFDM method to 
generate reception data S1 1 , and outputs the data S1 1 
to an exclusive-OR circuit 12. A system ID number Is 
previously set to the receiver 3 similarly to the case of 
the transmitter 2 and stored in storage means. A system 55 
ID read circuit 13 reads tiie system ID number and out- 
puts the ID number to the exclusive-OR circuit 12 as 
system ID number data S12. 
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[0016] The exclusive-OR circuit 12 computes the 
exclusive OR between the reception data S1 1 and the 
system ID number data S12 every predetermined 
number of bits and outputs the reception data SI 3 
thereby obtained to a CRC detection circuit 14. The 
CRC detection circuit 14 detects an en-or in the recep- 
tion data S13 by using a CRC code and outputs recep- 
tion data SI 4 thereby obtained to a predetermined data 
processing circuit provided at the rear stage. 

(2) Structure of Transmission Circuit 

[0017] The structure of the transmission circuit 7 is 
described below by refen^lng to Rg. 2. The transmission 
circuit 7 inputs the transmission data S4 output from the 
exclusive-OR circuit 5 to a convolution-encoding circuit 
20. The convolution-encoding circuit 20 convolution- 
encodes the transmission data S4 and outputs the 
transmission data S5 thereby obtained to a Quadrature 
phase shift keying (QPSK modulation) circuit 21 . 
[0018] The QPSK modulation circuit 21 QPSK-modu- 
lates the transmission data S5 and outputs transmission 
signal S6 thereby obtained to a serial-parallel conver- 
sion circuit 22. The serial-parallel conversion circuit 22 
converts the transmission signal S6 supplied in the form 
of a serial data string into transmission signals 87^ to 
S7|y| of a parallel data string and outputs the signals S7i 
to S7|si to an inverse fast Fourier transform (inverse FFT) 
circuit 23. The inverse fast Fourier transform circuit 23 
applies the Inverse fast Fourier transform to the trans- 
mission signals S7i to S7|sj to map the transmission sig- 
nals S7i to S7|y| to frequency-region data, and outputs 
transmission signals S81 to SSm thereby obtained to a 
parallel-serial conversion circuit 24. The parallel-serial 
conversion circuit 24 converts the transmission signals 
S8t to S8n supplied in the form of a parallel data string 
into a serial data string and outputs transmission signal 
89 thereby obtained to a low-pass filter 25. 
[0019] In this case, the serial-parallel conversion cir- 
cuit 22, inverse fast Fourier transform circuit 23, and 
parallel-serial conversion circuit 24 convert the trans- 
mission signal S6 into multicarrier signal according to 
the OFDM method. The OFDM method makes it possi- 
ble to obtain a high bit rate as a whole by using a plural- 
ity of subcarriers in which carriers perpendicularly 
intersect each other at a frequency Interval of fo so that 
interference does not occur between codes and thereby 
assigning a low-bit-rate signal to each subcarrier. 
[0020] Fig. 3 shows a spectrum of a carrier waveform 
of the OFDM method. As shown in Fig. 3. in the case of 
tfie OFDM method, the transmission signal S6 is 
assigned to subcarriers perpendicularly intersecting 
each other at a frequency interval of fo to transmit the 
transmission signal S6. 

[0021 ] The OFDM method parallel-converts the trans- 
mission signal S6, applies the inverse fast Fourier trans- 
form to the parallel -converted transmission signals 87^ 
to 87m, and thereby assigns the transnrussion signals 
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S7i to S7fs| to subcarriers. In the case of decoding, how- 
ever, the method fetches the data assigned to the sub- 
carriers by capturing signal components from the 
subcarriers every interval fo and performing the fast 
Fourier transform processing. 
[0022] In Fig. 2, the low-pass filter 25 removes unnec- 
essary components and noises out of low frequencies 
from the transmission signal S9 and outputs the trans- 
mission signal S10 thereby obtained to a frequency 
conversion circuit 26. The frequency conversion circuit 
26 multiplies the transmission signal S10 by a local 
oscillation signal S11 supplied from an oscillator 27 to 
generate transmission signal S12 frequency-converted 
Into a predetermined frequency, and outputs the signal 
SI 2 to a band-pass filter 28. The band-pass filter 28 
removes unnecessary components and noises out of 
the band from the transmission signal S12 and supplies 
the transmission signal S5 thereby obtained to the 
antenna 7. 

(3) Structure of Reception Circuit 

[0023] Then, the structure of the reception circuit 1 1 1s 
described below by referring to Fig. 4. The reception cir- 
cuit 1 1 inputs the reception signal S10 received through 
the antenna 10 to a band-pass filter 40. The band-pass 
filter 40 removes unnecessary components and noises 
out of the band from the reception signal S10 and out- 
puts reception signal S20 thereby obtained to a fre- 
quency conversion circuit 41 . The frequency conversion 
circuit 41 multiplies the reception signal S20 by the local 
oscillation signal S21 supplied from an oscillator 42 to 
generate intermediate-frequency reception signal 822, 
and outputs the signal S22 to a serial-parallel conver- 
sion circuit 43. 

[0024] The serial-parallel conversion circuit 43 paral- 
lel-converts the reception signal S22 and outputs recep- 
tion signals S23i to 823^ thereby obtained to a fast 
Fourier transform (FFT) circuit 44. The fast Fourier 
transform circuit 44 applies the fast Fourier transform 
processing to the reception signals S23-| to S23|sj and 
outputs reception signals 824^ to S24|vi thereby 
obtained to a parallel-serial conversion circuit 45. The 
serial-parallel conversion circuit 45 converts the recep- 
tion signals S24~| to S24rg into reception signal 825 of a 
serial data string and outputs the signal 825 to a QP8K 
demodulation circuit 46. 

[0025] In this case, the serial-parallel conversion cir- 
cuit 43, the fast Fourier transform circuit 44, and the par- 
allel-serial conversion circuit 45 decode the reception 
signal 822 according to the OFDM method. That is, 
effective data is cut off by the serial-parallel conversion 
circuit 43 and a reception waveform is captured every 
interval fo and converted into parallel data. The output of 
the serial-parallel conversion circuit 43 is supplied to the 
fast Fourier transform circuit 44 and last-Fourier-trans- 
formed. Thus, decoding according to the OFDM method 
is performed by fast-Fourier-transforming a waveform 



sampled every interval fo- 

[0026] The QPSK demodulation circuit 46 applies the 
QPSK demodulation processing to the reception signal 
825 to restore the reception data 826, and outputs the 
5 reception data 826 to a Viterbi-decoding circuit 47. The 
Viterbl-decoding circuit 47 Vrterbt-decodes the recep- 
tion data 826 and outputs the reception data 811 
thereby obtained to the exclusive-OR circuit 12. 

10 (4) Data Processing by Radio Network System 

[0027] The data processing by the radio network sys- 
tem 1 is described below by referring to Fig. 5. In the 
transmitter 2, the ORG addition circuit 4 adds a CRC 

15 code to the reception data SI every predetermined 
number of bits to generate the transmission data 82, 
and outputs the data 82 to the exclusive-OR circuit 5. 
[0028] However, if the length of the system ID number 
data S3 is different from that of the transmission data 

20 82. the exclusive OR between the data 83 and 82 can- 
not be computed. Therefore, the system ID read circuit 
6 applies the data processing for equalizing the length 
of the system ID number data 83 with that of the trans- 
mission data 82 to the data 83 and then, outputs the 

25 system ID number data S3 to the exdusive-OR circuit 5. 
[0029] When the length of the system ID number data 
S3 is smaller than that of the transmission data 82, for 
example, when the length of the system ID number data 
S3 is sixty-four bits and that of the transmission data S2 

30 is sixty-seven bits, the system ID read circuit 6 gener- 
ates the system ID number data S3 by combining three 
fixed bits "000" with the tail of the system ID number 
data 83 and equalizes the length of the system ID 
number data S3 with that of the transmission data 82. 

35 and thereafter outputs the system ID number data 83 to 
the exclusive-OR circuit 5. 

[0030] The exclusive-OR circuit 5 generates the trans- 
mission data 84 by computing the exclusive OR 
between the transmission data 82 and the system ID 

40 number data 83 every predetermined number of bits. 
The transmission circuit 7 applies a predetermined 
modulation processing to the transmission data 84 and 
then, the data 84 is transmitted through the antenna 8. 
[0031] The receiver 3 supplies the reception signal 

45 810 received through the antenna 10 to the reception 
circuit 11 and applies a predetermined demodulation 
processing to the signal 810 through the reception cir- 
cuit 11 and thereafter, outputs the signal SIC to the 
exclusive-OR circuit 12. The system ID read circuit 13 

so generates the system ID data 812 by inserting a fixed 
bit into the system ID number data 812 similarly to the 
case of the system ID read circuit 6 of the transmitter 2, 
equalizes the length of the system ID number data 812 
with that of the reception data 81 1 , and then outputs the 

55 system ID number data 812 to the exclusive-OR circuit 
12. 

[0032] The exclusive-OR circuit 12 computes the 
exclusive OR between the reception data 81 1 and the 
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system ID number data S12 every predetermined 
number of bits and outputs the reception data S13 
thereby obtained to the CRC detection circuit 14. The 
CRC detection circuit 14 detects an error in the recep- 
tion data SI 3 by using a CRC code and outputs the 
reception data S1 4 thereby obtained to a predetermined 
data processing circuit. 

(5) Data Processing Procedures by Transmitter and 
Receiver 

[0033] Then, the data processing procedure by the 
transmitter 2 is described below by referring to Fig. 6. 
First, at step SP2 after entered from step SP1 , the CRC 
addition circuit 4 adds a CRC code to the transmission 
data SI. At step SP3, the exctusive-OR circuit 5 com- 
putes the exclusive OR between the transmission data 
82 to which a CRC code is added and the system ID 
number data S3 supplied from the system ID read cir- 
cuit 6 and outputs the transmission data S4 thereby 
obtained to the fransmission circuit 7. At step SP4, the 
transmission circuit 7 applies the multicarrier modula- 
tion processing to the fransmission data S4 to generate 
the fransmission signal 85, and fransmits the signal 85 
through the antenna 8. Then, the processing proceeds 
to step SP5 to be terminated. 

[0034] Ttien, the data processing procedure by the 
receiver 3 is described below by referring to Fig. 7. Rrst. 
at step SP11 after entered from step SP10, the recep- 
tion circuit 11 applies the multicarrier demodulation 
processing to the reception signal 810 received through 
the antenna 10 to generate the reception data 81 1 , and 
outputs the signal SIO to the exclusive-OR circuit 12. At 
step SP12, the exclusive-OR circuit 12 computes the 
exclusive OR between the reception data 81 1 and the 
system ID number data 83 supplied from the system ID 
read circuit 13 and outputs the reception data 813 
thereby obtained to the CRC detection circuit 14. At 
step SP13, the CRC detection circuit 14 detects an error 
in the reception data 813 and outputs the reception data 
81 4 thereby obtained to a data processing circuit at the 
rear stage. Then, the processing proceeds to step 8P 1 4 
to be ternninated. 

(6) Operations and Effects 

[0035] According to the above sfructure. in the trans- 
mrfter 2, the exclusive-OR circuit 5 computes the exclu- 
sive OR between the transmission data 82 to which a 
CRC code is added and the system ID number data 83 
peculiar to the radio network system 1 and fransmits the 
transmission data 84 thereby obtained. In the receiver 
3, on the confrary to this, the exclusive-OR circuit 12 
computes the exclusive OR between the reception data 
811 and the system ID number data 812 and outputs 
the reception data 813 thereby obtained to the CRC 
detection circuit 14. The CRC detection circuit 14 
checks the reception data 813 for errors by using a 



CRC code and outputs the reception data 814 thereby 
obtained to a data processing circuit at the rear stage. 
[0036] When the receiver 3 receives the fransmission 
signal 85 from the transmitter 2 belonging to the same 

5 radio network system 1. the exdusive-OR circuit 12 
computes an exclusive OR because the system ID 
number data S3 and S12 of the transmitter 2 and 
receiver 3 are the same. Thereby, an exclusive OR is 
computed for the fransmission data 82 up to twice. 

10 Therefore, the exdusive-OR circuit 12 restores the 
reception data 813 same as the fransmission data 82 of 
tiie transmifter 2 and outputs tiie data 813 to the CRC 
detection circuit 1 4. The CRC detection circuit 1 4 gener- 
ates the reception data 814 by checking the reception 

IS data 813 for errors by using a CRC code and outputs 
tiie reception data 814. 

[0037] However, when receiving a transmission signal 
from a fransmitter belonging to other radio network sys- 
tem, the receiver 3 cannot restore original fransmission 

20 data even if an exclusive OR is computed by the exdu- 
sive-OR drcuit 1 2 because the system ID number data 
812 is different from tiie system ID number data of the 
fransmitter. Therefore, the exdusive-OR drcuit 12 gen- 
erates the reception data 813 different from the original 

25 fransmission data and outputs the data 81 3 to the CRC 
detection circuit 14. The CRC detection drcuit 14 
checks tiie reception data 813 for errors by using a 
CRC code and then, disuses the data 813 because of 
deciding that a transmission error occurs in the recep- 

30 tion data 813. 

[0038] Thus, the receiver 3 cannot restore tiie original 
fransmission data 82 when it does not have tiie system 
ID number data 812 same as the system ID number 
data 83 of tiie transmitter 2. Therefore, tiie transmitter 2 

35 can perform endphering using a system ID number 
peculiar to a network as a key by computing the exdu- 
sive OR between the transmission data 82 and the sys- 
tem ID number data S3. Moreover, the receiver 3 can 
certify tiie transmitter 2 by computing the exdusive OR 

40 between the reception data 811 and the system ID 
number data 812. 

[0039] Thus, the transmitter 2 can perform encipher- 
ing without increasing communications traffic because it 
is unnecessary to transmit tiie system ID number data 

45 83 serving as a key by adding it to the fransmission data 
82 arxJ secure communication safety. Therefore, it is 
possible to prevent illegal access and illegal intercep- 
tion. Moreover, the receiver 3 can certify a communica- 
tion counterpart without increasing communications 

50 fraffic because it is unnecessary to add a system ID 
number to the fransmission data 82 at frie fransmitter-2 
side. Therefore, it is possible to prevent erroneous con- 
nection and avoid crosstalk. 

[0040] According to the above sfructure, it is possible 
55 to perform endphering and certifying without increasing 
communications traffic because it is unnecessary to 
fransmit the transmission data 82 by adding a system 
ID rujmber to the data 82 by computing the exclusive 
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OR between the transmission data S2 and the system 
ID number data S3 with the transmitter 2 and thereafter 
transmitting the data and computing the exclusive OR 
between the reception data S11 and the system ID 
number data S12 with the receiver 3 and thereafter 
detecting errors. Thus, it is possible to avoid crosstalk 
with a sinrple structure. 

(7) Other Embodiment 

[0041] The above described embodiment has been 
dealt with a case where a fixed bit Is combined with the 
tails of the system ID number data S3 and S12. How- 
ever, the present invention is not limited to this, but it is 
possible to obtain the same advantage as the above- 
mentioned by combining a fixed bit with the heads of the 
system ID number data S3 and S12 or inserting a fixed 
bit into the middles of the system ID number data S3 
and 312 and then computing an exclusive OR. In short, 
it Is possible to compute an exclusive OR after equaliz- 
ing the lengths of the system ID number data S3 and 
SI 2 with those of the transmission data S2 and the 
reception data S1 1 . 

[0042] Moreover, the above embodiment has been 
dealt with a case where a fixed bit is combined with or 
inserted into the system ID number data S3 and SI 2 by 
the system ID read circuits 6 and 13. However, the 
present invention is not limited to this. In short, it is pos- 
sible to use any data addition means as long as the 
means can supply the system ID number data S3 and 
SI 2 in which the length of the former data is equalized 
with that of the latter data by adding desired data to the 
exclusive-OR circuits 5 and 12. 
[0043] Furthermore, the above embodiment has been 
dealt with a case where the lengths of the system ID 
number data S3 and SI 2 are equalized with those of the 
transmission data S2 and the reception data S11 by 
combining a fixed bit with the system ID number data S3 
and SI 2 when the lengths of the system ID number data 
S3 and SI 2 are smaller than those of the transmission 
data S2 and the reception data S11. However, the 
present invention is not limited to this. When the lengths 
of the system ID number data S3 and SI 2 are larger 
than those of the transmission data S2 and the recep- 
tion data S11, the same advantage as the above-men- 
tioned can be obtained by using a numerical operation 
circuit 50 constituted with, for example, a pseudo-ran- 
dom-number generation circuit, converting system ID 
number data S30 output from a system ID read circuit 
51 with the numerical operation circuit 50 by tiie number 
of bits, and outputting system ID number data S31 
which is the above operation result to tiie exclusive-OR 
circuits 5 and 12 as shown in Fig. 8. For example, when 
the number of bits of the transmission data S2 is "22" 
and the number of bits of the system ID number data 
S30 is "64", it is possible to compute an exclusive OR by 
changing the number of bits of the system ID number 
data S30 from sixty-four bits to twenty-two bits with the 



numerical operation circuit 50 and thereafter, supplying 
the data 30 to the exclusive-OR circuit 5. In short, it is 
possible to compute an exclusive OR after applying the 
numerical operation processing lor equalizing the 

5 lengths of the system ID number data S3 and S12 with 
those of the transmission data S2 and the reception 
data S1 1 to tiie system ID number data S3 and 812. 
[0044] Furthermore, the above embodiment has been 
dealt with a case where the convolution-encoding circuit 

10 20 is set to the rear stage of the exclusive-OR circuit 5 
and the Viterbi-decoding circuit 47 is set to the front 
stage of the exclusive-OR circuit 12. However, the 
present invention is not limited to this. It Is possible to 
otstain the same advantage as the above-mentioned by 

IS setting a convolution-encoding circuit to the front stage 
of the exclusive-OR circuit 5 and setting a Viterbi- 
decoding circuit to the rear stage of the exclusive-OR 
circuit 12. 

[0045] Furthermore, the above embodiment has been 
20 dealt with a case where an exclusive OR is computed 
twice witii the exclusive-OR circuit 5 of the transmitter 2 
and the exclusive-OR circuit 12 of the receiver 3. How- 
ever, the present invention Is not limited to the above 
case. In short, it is possible to use a logical operation 
25 circuit for restoring the original ti-ansmission data 82 by 
performing logical operation twice. Also in this case, it is 
possible to obtain the same advantage as the above- 
mentioned. 

[0046] Furthermore, the above embodiment has been 
30 dealt with a case where a CRC code Is added to the 
transmission data S1. However, the present invention is 
not limited to the above case. It is also possible to obtain 
the same advantage as the above-mentioned by adding 
one of various other error detection codes including par- 
35 Ity bits. 

[0047] Furthermore, the above embodiment has been 
dealt with a case where the OFDM method is used as a 
modulation method. However, tiie present invention is 
not limited to the above case. It is also possible to obtain 

40 the advantage same as the above-mentioned by using 
one of various otiier modulation metiiods including the 
time division multiple access (TDMA) method and code 
division multiple access (CDMA) method. 
[0048] As described above, tiie present invention 

45 makes it possible to perform enciphering and certifying 
without increasing communications traffic because it is 
unnecessary to add and transmit identification-number 
data because of assigning the same identification- 
number data to a transmitter and a receiver, performing 

so the logical operation using identification-number data in 
a transmitter and a receiver and detecting an error in the 
operation results. Thus it is possible to avoid crosstalk 
with a simple structure. 

[0049] While there has been described in connection 
55 with the prefen-ed embodiments of tiie invention, it will 
be obvious to tiiose skilled in the art tiiat various 
changes and modifications may be aimed, tiierefore, to 
cover in the appended claims all such changes and 
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modifications as fall within the true spirit and scope of 
the invention. 

aaims 

1 . A transmitter for transmitting input data after apply- 
ing predetermined data processing to the input 
data, comprising: 

error-detection-code addition means for adding 
an error detection code to the input data; 
logical operation means for generating trans- 
mission data by applying the logical operation 
between the output data output from the error- 
detection-code addition means and the identifi- 
cation-number data assigned to the transmitter 
to the transmission data; and 
transmission means for transmitting the trans- 
mission data after applying predetermined 
transmission processing to the transmission 
data. 

2. The transmitter according to claim 1 , comprising 

data addition means for supplying, to the logi- 
cal operation means, the Identification-number 
data in which the length of the identification- 
number data is equalized with that of the output 
data by adding desired data to the identifica- 
tion-number data, when the length of the iden- 
tification-number data is smaller than that of 
the output data. 

3. The transmitter according to daim 1 , comprising 

numerical operation means for supplying, to 
the logical operation means, the identification- 
number data in which the length of the identifi- 
cation-number data is equalized with that of the 
output data by applying predetermined numeri- 
cal operation to the identification-number data, 
when the length of the Identification-number 
data is larger than that of the output data 

4. The transmitter according to daim 1 , wherein 

the logical operation means perfomns the 
exdusive-OR operation between the output 
data output from the en'or-detection-code addi- 
tion means and the identification-number data 
assigned to the transmitter 

5. The transmitter according to daim 1 , wherein 

the transmission means performs transmission 
processing based on the orthogonal frequency 
division multiplex method on the transmission 
data. 



6. The transmitter according to claim 1 . wherein 

the transmission means pertorms transmission 
processing based on the code division nmjitqsle 
s access method on the transmission data. 

7. A receiver for receiving a transmission signal trans- 
mitted from a transmitter, comprising: 

10 reception means for receiving the transmission 

signal; 

logical operation means for performing the log- 
ical operation between the reception data 
received by the reception means and the iden- 
15 trf ication-number data assigned to the receiver; 

and 

error detection means for detecting an en^or in 
the output data In accordance with an error 
detection code added to the output data output 
20 from the logical operation means and disusing 

the output data when the error is detected. 

8. The receiver according to claim 7. comprising 

25 data addition means for supplying, to the logi- 

cal operation means, the identification-number 
data in which the length of the identification- 
number data is equalized with that of the recep- 
tion data by adding desired data to the identif i- 
30 cation-number data, when the length of the 

identrfication-number data is smaller than that 
of the reception data. 

9. The receiver according to claim 7, comprising 

35 

numerical operation means for supplying, to 
the logical operation means, the identification- 
number data in which the length of tiie identifi- 
cation-number data is equalized with that of tiie 
40 reception data by applying predetermined 

numerical operation to the identification- 
number data, when the length of the Identifica- 
tion-number data Is larger than that of the 
reception data. 

46 

10. The receiver according to claim 7, wherein 

the logical operation means performs the 
exclusive-OR operation between the reception 
so data received by the reception means and the 

Identrfication-number data assigned to tiie 
receiver. 

1 1 . The transmitter according to claim 7, wherein 

55 

the reception means receives the transmission 
signal to perform demodulation processing 
based on the orthogonal frequency division 
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multiplex methcxl on the transmission signal. 

12. The transmitter according to claim 7, wherein 

the reception means receives the transmission s 
signal to perform denKXlulation processing 
based on the code division multiple access 
method on the transmission signal. 

13. A communication system for performing communi- io 
cation between a transmitter and a receiver, 
wherein 

the transmitter has: 

error-detection-code addition means for adding is 
an en'or detection code to input data, 
first logical operation means for generating 
transmission data by pedbrming the logical 
operation between the first output data output 
from the error-detection-code addition means 20 
and the first identification-number data 
assigned to the transmitter, and 
transmission means for transmitting a trans- 
mission signal generated by applying predeter- 
mined transmission processing to the 25 
transmission data, and moreover wherein 
the receiver has: 

reception means for receiving tiie transmission 
signal, 

second logical operation means for performing 30 
the logical operation between reception data 
received by the reception means and the sec- 
ond identification-number data assigned to the 
receiver and same as the first identification- 
number data, and 35 
error detection means for detecting an error in 
the second output data in accordance with the 
error detection code added to the second out- 
put data output from the second logical opera- 
tion means and disusing the second output 40 
data when the error is detected. 

14. The communication system according to claim 13, 
wherein 

45 

the transmitter has: 

first data addition means for supplying, to the 
first logical operation means, tiie first identifica- 
tion-number data in which the length of the first 
identification-number data is equalized with so 
that of tiie first output data by adding desired 
data to tiie first identification-number data, 
when the lengtii of the first identification- 
number data is smaller than that of the first out- 
put data. arxJ moreover wherein ss 
tiie receiver has: 

second data addition means for supplying, to 
the second logical operation means, the sec- 



ond identification-number data in which the 
length of the second identification-number data 
is equalized with that of the reception data by 
adding desired data to the second identifica- 
tion-number data, when tiie length of the sec- 
ond identification-number data is smaller than 
that of the reception data. 

15. The communication system according to daim 13. 
wherein 

the transmitter has: 

first numerical operation means for supplying, 
to tiie first logical operation means, the first 
identification-number data in which the length 
of the first identification-number data is equal- 
ized with that of the output data by applying 
predetermined numerical operation to the first 
identification-number data, when the length of 
the first identification-number data is larger 
than that of the output data, and moreover 
wherein 

the receiver has: 

second numerical operation means for supply- 
ing, to the second logical operation means, the 
second identification-number data in which the 
length of the second identification-number data 
is equalized with that of the reception data by 
applying predetermined numerical operation to 
the second identification-number data, when 
the length of the second identification-number 
data is larger tiian that of ^e reception data. 

16. The communication system according to daim 13. 
wherein: 

the first logical operation means 
performs tiie exclusive-OR operation between 
the first output data output from the error- 
detection-code addition means and the first 
identification-number data assigned to the 
transmitter; and moreover wherein 
the second logical operation means 
performs the exdusive-OR operation between 
the reception data received by the reception 
means and the second identification-number 
data assigned to tiie receiver and same as tiie 
first identification-number data. 

17. The communication system according to daim 13. 
wherein: 

the transmission means 
performs transmission processing based on 
the orthogonal frequency division multiplex 
method on the transmission data to generate 
the transmission signal and transmits it; and 
the reception means 
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generating the first output data by adding an 
error detection code to input data; 
generating transmission data by performing the 
logical operation between the first output data 
and the first identification-number data; 
generating and transmitting a transmission sig- 
nal by applying predetermined transmission 
processing to the transmission data; 
generating the second output data by perform- 
ing the logical operation between reception 
data obtained by receiving the transmission 
signal and the second identification-number 
data same as the first identification-number 
data; and 

detecting an error in the second output data in 
accordance with an error detection code added 
to the second output data and disusing the sec- 
ond output data when the error is detected. 

20. The communication method according to daim 1 9, 
wherein: 

the length of the first identification-number data 
Is equalized with that of the first output data by 
adding desired data to the first identification- 
number data, when the length of the first iden- 
tification-number data is smaller than that of 
the first output data; and 
the length of the second identification-number 
data is equalized with that of the reception data 
by adding desired data to the second identifica- 
tion-number data, when the length of the sec- 
ond identification-number data is smaller than 
that of the reception data. 



10 



receives the transmission signal to perform 
demodulation processing based on the orthog- 
onal frequency division multiplex method on 
the transmission signal. 

18. The communication system according to claim 13, 
wherein: 

the transmission means 
performs transmission processing based on 
the code division multiple access method on 
the transmission data to generate the transmis- 
sion signal and transmits it; and 
the reception means 

receives the transmission signal to perform 
demodulation processing based on the code 
division multiple access method on the trans- 
mission signal. 



1 9. A communication method comprising the steps of: so 



IS 



the length of the first identification-number data 
is equalized with that of the first output data by 
applying predetermined numerical operation to 
the first identification-number data, when the 
length of the first identification-number data is 
larger than that of the first output data; and 
the length of the second identification-number 
data is equalized with that of the reception data 
by applying predetermined numerical operation 
to the second identif ication-nun^er data, when 
the length of the second identification-number 
data is larger than that of the reception data. 

22. The communication method according to claim 19, 
wherein: 

the exclusive-OR operation between the first 
output data and the first identification-number 
data is performed, and; 

the exclusive-OR operation between the recep- 
tion data and the second identification-number 
data same as the first identification-number 
data is performed. 



25 23. The communication method according to claim 19, 
wherein: 



transmission processing based on the orthogo- 
nal frequency division multiplex method is per- 
formed on the transmission data to generate 
the transmission signal, which is transmitted; 
and 

the transmission signal is received to perform 
demodulation processing based on the orthog- 
onal frequency division multiplex method on 
the transmission signal. 
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24. The communication method according to claim 19, 
wherein: 

transmission processing based on the code 
division multiple access method is performed 
on the transmission data to generate the trans- 
mission signal, which is transmitted; and 
the transmission signal is received to perform 
demodulation processing based on the code 
division multiple access metiiod on the trans- 
mission signal. 



21. The communication method according to daim 19. 
wherein: 
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